Overexpression of the mesenchymal stem cell Cxcr4 gene in irradiated mice increases the homing capacity of these cells.
The efficiency of the intravascular delivery of mesenchymal stem cells (MSCs) homing to bone marrow has been largely limited. This study aimed to evaluate the homing efficacy in irradiated mice of MSCs that have been engineered to overexpress the murine Cxcr4 gene. Mouse MSCs were infected by a lentivirus vector carrying Cxcr4. MSC migration was detected by an in vitro transwell migration assay. EGFP-positive MSCs were systemically injected into BALB/c mice and detected in bone marrow samples by flow cytometry. The concentration of mouse stromal-derived factor 1 was detected by ELISA. The plasma concentration of the inflammatory cytokines, interleukin (IL)-6, IL-10, MCP-1, IFN-γ, TNF-α, and IL-12p70, were determined by cytometric bead array. MSCs that overexpressed Cxcr4 displayed enhanced migration toward a stromal-derived factor 1 gradient. The transplantation of Cxcr4-overexpressing MSCs into irradiated mice leads to increased homing to the bone marrow. Moreover, the frequency of the EGFP-positive cells in a bone marrow infusion 24 h after total body irradiation was 2.2-fold more than at 4 h after irradiation. The concentration of both plasma and bone marrow stromal-derived factor 1 increased after irradiation, and this was positively correlated with the number of Cxcr4-overexpressing MSCs homing to the bone marrow. Moreover, compared with the control groups, the plasma levels of IL-6, IFN-γ, TNF-α, and MCP-1 and IL-12p70 in recipients infused with Cxcr4-overexpressing MSCs was significantly decreased. The level of IL-10 was increased, which correlated with changes in the Th1 and Th2 subset balance. MSCs that overexpressed Cxcr4 and were injected into irradiated mice had an enhanced homing capacity which was related to the bone marrow level of stromal-derived factor 1.